Resistance to cytosine arabinoside by retrovirally mediated gene transfer of human cytidine deaminase into murine fibroblast and hematopoietic cells.
Dose-limiting hematopoietic toxicity produced by the cytosine nucleoside analogue cytosine arabinoside (ARA-C) is one of the major factors that limit its use in the treatment of neoplastic diseases. An interesting approach to overcome this problem would be to insert a gene for drug resistance to ARA-C in normal hematopoietic cells to protect them from drug toxicity. The deamination of ARA-C by cytidine deaminase results in a loss of its antineoplastic activity. The objective of this study was to determine if gene transfer of human cytidine deaminase into murine fibroblast and hematopoietic cells would confer drug resistance to ARA-C. Retrovirally mediated transfer of the human cytidine deaminase gene into 3T3 fibroblasts resulted in efficient expression of the proviral RNA for this gene and in increased cytidine deaminase activity in cytoplasmic extracts. These cells showed marked resistance to ARA-C as determined by the effects of this drug on colony formation, cell growth, and DNA synthesis. The transfer of the human cytidine deaminase gene into murine bone marrow cells by the retroviral vector conferred a high level of drug resistance to ARA-C in clonogenic assays. These studies indicate that the cytidine deaminase gene could be used in cancer gene therapy by protecting normal hematopoietic cells against the cytotoxic effects of ARA-C and related cytosine nucleoside analogues.